The bladder and lower urinary tract serve to store and evacuate urine and are controlled by a complex interaction of neural mechanisms organized by local, spinal, and brain circuits [1] . During the storage phase, the bladder stores urine and maintains continence via reflexes that prevent contraction of the detrusor smooth muscle and promote contraction of the urethral sphincter. This harmonious coordination is reversed during the voiding phase, when the bladder contracts and the sphincter relaxes to facilitate voiding. This switch relies on signals from afferent sensory nerves, which provide input to the reflex circuits that control bladder filling and emptying.
The sympathetic storage reflex is initiated as the bladder distends, through myelinated Aδ-fibers, and the generated afferent activity travels in the pelvic nerves to the spinal cord [2] . Within the spinal cord, sympathetic firing from the lumbar region (L1-3) is initiated, which, through its effects at the ganglionic level, decreases excitatory parasympathetic inputs to the bladder. Postganglionic neurons release noradrenaline, which facilitates urine storage by stimulating β3-adrenoceptors in the detrusor smooth muscle.
Afferent sensory nerve dysfunction leads to a number of disorders, such as overactive bladder and chronic prostatitis/ chronic pelvic pain syndrome (CP/CPPS). Recently, interest in bladder afferent signaling has been driven by the realization that the symptoms of these disorders result from dysregulated storage sensations, rather than exaggerated contractile responses, meaning that targeting afferent mechanisms may be a rational approach to treatment [1] . Furthermore, afferent autonomic signaling may induce diffuse reflex mechanisms with a decreased pain threshold in organs distant from the pathologic lesion.
International Neurourology Journal has actively sought out basic research on neural interactions contributing to detrusor contraction, and has published many excellent fundamental research papers in the field of neurourology [3] [4] [5] [6] [7] [8] [9] . This issue contains two interesting experimental papers related to afferent sensory nerves.
Park et al. [10] suggest that prostate inflammation activates afferent nerve fibers projecting to the lumbosacral spinal cord, producing reflex activation of spinal neurons innervating the bladder and bladder hyperreflexia. This is mediated by capsaicin-sensitive prostate afferents. Chang et al. [11] propose that in mice, phenylephrine activates the α-1A adrenergic receptor of a sensory nerve, and then activates a capsaicin-sensitive sensory nerve, causing it to release an unknown substance that facilitates the release of norepinephrine from adrenergic nerves. Subsequently, norepinephrine stimulates β-adrenergic receptors in the detrusor muscle, which leads to neurogenic relaxation of the bladder.
These findings could provide a useful and clinically relevant framework for an approach to treating overactive bladder and CP/CPPS. If you are interested in neurourology, why not take some time to enjoy these articles during the upcoming summer vacation?
